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ABSTRACT 

In this study interactive teaching of two math 
teachers at elementary schools. in Spain was observed. Focus was on 
the description of the principles of the practice which guide the 
teaching activities of the subjects , because it was felt these 
principles form the base of teachers' theories with respect to the 
teaching and the students* During a 4-month period each teacher was 
observed once a week for an hour. The teachers were asked to keep a 
journal during the investigation. Lastly, teachers were interviewed 
on various occasions. The analysis of data is done by gualitative 
casse studies. It was found that the teachers in this study used the 
following principles of the practice: compensation , s^^ of 
emotions^ indulgence , progressive checking, authenticity, 
individualized attention, and intrinsic motivation. (Author/DF) 
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ABSTSACT 



In this study we have studied interactive teaching C3f 
two niath teachers at eleiaentary schools in Spain. Ve focused on 
the description of the principle of the practice which £p>ide the 
teaching activities of our subjects^ because we believe these 
principles form the base of teachers' theories with respect to 
the teaching and the students. 

During a four iDohth _ period each teacher was observed 
once a week for an hour, asked the teachers to keep a journal 
during the investigation. Lastly, the teachers interviewed oh 
various occasion. 

The ahal^is of data is done qualitative case 

studies, Ve founded that the teachers of bur study used the 
f bllpwihg prihcipleG of the practice: coiqpensation, supression of 
einbtions, indulgence » progressive checking, authenticity, 
individualized attention and intrisic mtivation. 
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1. IntrodueMea 



Inv^tlgatidn about teachers* thought has taken 
dliferent ^ttenxs in relation to the problems Inv^tigated and the 
inethods of investigation used. Clark and Peterson (1986) have 
recently revised the state of investigation in this field, 
classifyii^ the study of teachers' thoughts into three topics: 
planning, interactive i^ching^ and teachers' theories and beliefs. 
In respect to tluB latter, it has been affirmed that ^research on 
teachers' implicit theories constituted the smalli^t and youngest 
part of the literature of res^rch on teacher thinking" (p, 281). 

Subjective or implicit thebrii^ influence and determine 
teacher behavidr in such a that, as shown by Handl and Huber, 

"the experiential component of these subpctivc^ theqri^ influence 
i?!^®?^^"^^™^ between the teachers and their students; teachers 
rely on this knowledge when they try to explain or predict student 
b^tovior and when they select their own behavioral strat^i^" 
* _J^P^^9^^_ ^^^^^^ conform a measure of inner referehoe 
wWc± 1±e t^^^ utilizes to conceptually structure his/her life and 
teaching activity. 



Argyris^ Putnam and Smith a985> established that the 
pei^ns who act construe^ simplified representation of the reality 
in which they act| "agents learn a repertoire of concepts, schemas 
and strategic, ea^ Jthey learn programs for drawing from their 
repertoire to di^ign repr^entatiox^ and actions for unique 
situations. Ve sp^k of such di^ign programs as theories of action" 
(pp. 81-82).^ Ilie t^ also be espoused (the 

subject is conscious of them) but also they can be theories-in~use 
or implicit theories. 

Investigation about^ teachere" implicit theories proposes 
"to make explicit and visible the f rane of reference through which 
individual teachpr^ perceive md process information" (Clark and 
Peterson, 1986, p. 287). apiicit theori^ tak^ the form of a 
hierarchically structured set of belief s about the jproper ends and. 
means of teaching, the characteristics of students, the modes of 
laming, and the way in which all of th^e intCTact to govern the 
teacher's behavior at jsmy given moment. This implicit th^ry enables 
the teccher to cope with the otherwise overheiming abundance of 
problematic situations or occasions for decision making that 
confront a teacher moment by moment during a school day (Gage, 
1979, p. 80). 

Harland (1977) analyzed the implicit theories of six 
teachers, focusing the study on the principles of practice. The 
principles found were the following: compensation (the tendency 
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teachers have to help and dedicate the majdrity of attention to 
introverted studente or thc^ with less skill); strategic leniency 
Cd^cribed fiB tte tendency of teachers to ignore discipline problei&s 
of three students who need scnne type of special attention); power 
sharing ^whereby the tochers award r^ponsibility to good 
students); pri^r^^ive ch«tking Chere, the teachera varify studenl^' 
progress by knowtag which probleie tte to be finding, 

and finally surpr^slBg ©Botioi^ fe^^^ the teachei^ not to 

^^P^' J^^^ ^^^^^'^^J^.^??^' .'^^^^^^^ fin?tings apply for analyzing 
the tochers* principle in our study. 

AnothCT- study ca^i^ J§y_ ^J^^^^F^P^?*?^ 
ftariand's work» finding three significant princtpies, one which 
colncidei with those identified by iter land. These principles were: 
suppressing enotions, teacAer autheSictty md self nraltOT-i^, The 
first of these principles coincide wirfS one jterland found, the 
principle of teacher au1±entictty is one teachers use to present 
thenseivi^ to students as honest, confident, open and si^icere. 
Finally, this principle of self monitoring refers to the nece^ity 
the teacher has to control his/her efficacy and the effect these can 
have on the students* 

Teacher's educational beliefs are another topic which 
have been investigated as part of the study of implicit theorii^. 
Bauch <1984) elaborated the •VTeacher Belief Inventory* to invi^ti^te 
the beliefs of elementary schcxil teachers. She also nalntained 
iht^^iews _ and ol^ervatibns fron a reduce sample number of 
teachers. The discriminant and cdrrelatibh analysis permitt^ the 
identificatioh of two typ^ of teachers: teachers with "cohtrolii^j" 
beliefs which offered the stud^ts an almost ^cli^ive socialization 
curriculum^ and teachers with Velative^ beliefs ^w reach beyond 
sbcialization and include activities directed towards educational 
ends. 



Tabachnick and 2^ichher investigated student teachers* 
beliefs and their relation to these students' teacher b^iavibr. Using 
c|bs^rvatidns, interviews and anlysis of materials Tabachnick and 
Zeichner investigate the eybljition that teachers' iNBliefs undez^b as 
a consequence of putting their beliefs iixtb practice. TWb teachers 
who formed part bf this study shbwed conflicts between their 
beliefs and their b^iavibr in class i in such a way that their 
teaching conduct did nbt cbrrespond with their beliefs^ or 
viceversa. The strategy emplq^ed by bbth teachers to overcome these 
differences varied in each case. The first teacher altered her 
beliefs to Justify her conduct in class, while the second changed 
her teaching conduct to adapt to her beliefs. Both strategies are 
different but they commonly share the intention to find and re- 
establish the lost balance between belief and conduct. As a 
consequence, Tabachnick and 2^ichner conclude that "in both cases 
the move to greater consistency between belief and behavior was the 
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result of a negociated and Interactive process^ indiyidaais 
and organl2:ational coitstraints and encouragements" Q§86» p. §5). 

in tfie area of teachi^ 
<19&6> examines the relationships among jiath teachers professional 
and ^ucational backgrdtind with respect to the foiioWing attitude 
and beliefs: attitude about mathenatic^y beliefs about the teaching 
and learning* conceptions of matiieiaatics as a discipline and beliefs 
about natheoatics students, the subject of their litv^ti^tibn a 
group of 39 teachers who participated in a summer master's prc^ram 
in mathematics. The author did not find correlation between the 
different beliefs and studi^ attitudes . In this waj, it found 
significant difference between math and other subject-matter 
teachers in five of the 60 items of the survey instruments. 

_ Leinhardt and her ccilleagues at the University of 
Pittsburgh have realized ihy<^tigatibhs about the teaching of math 
by expert and novice teachers. The teaching of math has thr^ 
fundamental levels: time and coverage; l^sohSi and the content. 
Edutlne is one of the most important elements in the interactive 
teaching of math: "A routine is a cooperative little script of 
behavidr that permits teachers and students to meet shared goals 
such as passing but papers* doing problems at the bbardi responding 
in unison of individuallyi or asking questions. Routing are the glue 
of a lesson. Vithdut them» taslk taice too _lcmg and teachers and 
students work at cross-pui^Hsses" Cteinhardti 1986, p.30>. 

In the following study we present i we have studi^ 
interactive teaching of two math teachers at elementary schools. ¥e 
focused on the description of the principles which guide the 
teaching activities of our subjects, because we believe these 
principles form the base of teachers' theories with respect to the 
teaching and the students. 



2. Method ology of the r^ftarnh 



2.1. Sl^ecJs 



_The subjects of our research were two elementary school 

teachers^ si?th_ Emd the other seveaith. Both taught 

thermae subject: mathematics. Th^e teachers worked in private 
schools in Granada. 
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2.2. Il£tll£Kl 



The technique of r^earch applied in this Inv^tigatton 
was a case study of each teacher selected 1> because each teach in a 
private liistltutibnt 2) both teach at an elenentary academic level, 
and 3) thiey teach the sane subject natter. 

During a four month period each teacher was observed 
once a week for an hour and a half. These obseryatlbns were realize 
without any type of audio or video equipment; during class the 
oteerver made not^ on the teachers' ccmductibh of the class. Th^e 
obs€^*vations helped to orient the qui^tidns the teachers were ask^ 
later. 

BskBd the participants to keep a Journal during the 

inv^tigation. in the Journal they were to note reactions, reflexions 
or j^eaccupations they expa-ienced in relation to their classroom 
instruction . Tjte use of the diary as a technique for collect 
Information commonly ^m^ from inv^tigations about teachers' 
thoughts CYingCT^ and Clark, 1985), 

The "^^9^ers^ were iirte^^^^ occasions^ 

some recorded and some not. The data collected from the joiimals and 
observations was analyzed during the intervie>^« 



3. Case~Qne 



3.1. fefcroduction 



Haria is a thirty four year bid teacher who works in a 
private school in Granada. She has twelve years of teaching 
experience at the same school. She teach^ mathematics and natural 
sciences in sixth and seventh grad^. 

The_ school where Haria teaches is a private religious 
school which only admits girls. The schcjoll halls are very wide, and 
decorated with posters which allude tq religidi^ subJiK:ts. The cla^ 
in which we observed Haria is seventh grade^ and is located in the 
basement of one of the school buildings.. Thirty two individual dc^ks 
and their cdrresgbnding chairs occupy the cla^rbqm as well as the 
teacher's desk. The walls ?re decorated wi-Ui drawings aaid, pesters 5 
beside the blackboard there is a crucifl.x and a picture of the Pope. 



This school year Haria is teaching inatheiiatics. During 
the observation period, which ran from the begJjining of January 
through the end of April in 1986^ the teacher covered the following 
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laaterial: equations^ representation of functions on coordinate axte, 
problem solving with equations, proportions and geometry, 

3.2, Analysis of beliefs And ^^jf^lt^^f^^^ Hn^ 



HTERACTIVE TFACflllG, PHOBLBK K)LVIirG IF KATHBHATIGS 



Rased on the observations Karia's dla^ sequence has a 

stroctra^ t^t repeats in a perceptible form. In this sequence there 
are thr^ elemente which play an impprt^mt role: the activities 
students jerform in class, the 'Nsxplanatibns" of the teacher and the 
corrections of the exercise the teacher gives the students. These 
three eiCTeni:s 5a:^bine in different forms in such a way that Maria 
dedicates ail of the cl^^ time to cdrrectidns, while in another she 
introduces a tracher "ejqptauaation", followed by class exercises. 

^^^_p^^P^^t_ i^i aii interview that her classroom 

routine consisted of the following elements: 

- Correction^ of problems from the day before 

r* P^_^^lJ^^ topic 

- Students' qu^tions 

- Glass activities and/or explanations of the new topic. 

This sequence of correction-explanation-exercises is 
not casual. The teacher express har beliefs in its value: 

"I have not found another system to explain math, 
which is a subject that is not borrowed from any 
another one". 

_ Karia's explanations never last more than a half an 
hour so that she is always able to complete it with exercises. On 
other occasions^ entire classes were dedicati^ to corrections of the 
work as£^igxied the day before^ she says: 

"...we b^in class ^ which usually flows without a 
problem^ solving all of the problems from the 
previous day's work on the board". 



Karia introduces or explains new content usually a 
verbal pre^ntatidn which frequently is uninterrpted hy the 
students, unless one of them asks a clarification c ^ some concept. 
After Xaria has introduced the material, she solicits questions and 
follows with examples. 



The COERECTIOI of the students' homework Xaria assigns 
is a routine points made at the beginning of class. Corrections are 
done in groups or individually. Vhen completed sus a group, 
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ccjrrections are oral (the students respond either in unison or 
individually) or on the board,. 

The exerelses Which from laria's point of view that not 
present great difficulty are reviewd orally, as she directs: 

"Heart we will correct the items relation to unit 8 
<••) ¥e will correct thPTi orally since they are not 
too difficult". 
And/or: 

"Ife will correct sdine exercises orally, because they 
have only one specific answer. The probl^dms which 
are sonewhat more difficult we will put on the 
board". 

The teacher alwa;^ maJsiss the decision to go over the 
eaoercfe^ orally or pn the board, thus she is the one who decides if 
^^.I'o^^.^^^ P^^^y l^'^sr _rg>^ted on the blackboard. In 

these c^cs the tCTcter determini^ wiiether or not the^ work should 
be displar^ed on 1±e board based on the class* oral response: 

"„,if they have completed the problems befor^and 
and the operatJon is long I ask fen- the response, 
and if "Bhey ail more or less answer correctly, i 
continue and If not I demonstrate the answer on the 
board". 

Oral oDrection of the exercises generally coc^J^ts of 
the teacher asking for the answers, and the students give the result 
verbally. Vhen oral correction provokes some type of problem, the 
teacher intervenes: 

"During the correction there has not been any type 
of problem I had to call their, attention due to 
their b^iayior, because all of them wanted to 
answer at the same time. So I ojpted to read out the 
answers mjrsself". 

The exercises that are done on the board are expressed 
in their tbtalityi which resolves from the solution of the prdblem. 
The problems solved on the board fdlldw an established routine. 
Generally^ the teacher asks fdr volunteers to go to the board; she 
decides who goes to the bjard afflrmiiig she: 

",., sends whom it is necessary to send". 

Following thj^, Karia reads put the problem once or 
twice. As a student works a problem out on the board^ the teacher 
slmultanecjsly e^lalns how to_plve^t to the cl^s. Vhen a student 
goes td the board who does not know how to solve a particular 
problem, Xaria generally asks the others students for solutions; if 
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m one can assfrar, Karfa e^lains the prbbleni on the board. She also 
g±v^ the answ^ if therie is not enough time for the student to 
solve the problem on the board: 

•Ttotonio wante to be one to work the problem on 
the bcwrdj but as there is little time left, I have 
decided to do it", 

When a number of students volunteer to give the ahsweer 
to the probiCTi, Ita-ra generally decides to give the answer herself , 
emphasizing this as a m@ns of cla^ control when she states: 

•^During the coS^tion, there were^ not any problems » 
but I had to a^Il the cl^s down due to the fact 
that so many wanted to give -tte solution at the 
saime time, I opted for giving the answers mj^elf". 

The realization of exercises is, as we can compare the 
mc^t important activity for the teacher. Expianatio^ should be 
reinforced with exarclses and problems, only in ttis way can 
students comprehend the content: 

"¥e Will continue to dictate some problems about 
equations, Khich will be too few until we aii are 
able to understand them". 



THE STUDEITS 

References to her studen"^ is one of the constants to 
be noted, durixig the observations of Xaria's classes, as well as in 
the analysis of her journal and interviews- The students are on the 
teacher's mind with r^pect to disciplinary aspects, motivation, 
accomplishemeht and comprehension, which Xarfa terms as "thinking 
and reasoning". 

a> Thinking and reasQi|ii>gr 

Learning to think and rex^sOn is one 3f he objective vl 
teaching mathematics. This is one of Maria's beliefs^ who thinks 
that her students, in general do not suitably reason: 

"...it is that they are not accustommed to think, to 
reason in a logical way...^ 

For the tracher, tjKiching how to think and to reason is 

not CTctasively her r^ponsibility. She thinks that it is something 
bCT- students should ha^^e already learned how to do. The following 
dialogue documents this belief: 
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Teacher;" The prdblein is that^ except for two or tJiree 

students^ you do not mni to think through a probleDT. 

Student: "Miss, and if we don't know to think through a problem 
l9Kically. . , ? 

Teacher: "It ish-^t difficult, and it takes work, but it is late to 
begin now". 

Teacher: "ITe have been doing prbbleoe for three months. If you do 
not begin to reason logically, I can not teach you how 
to work loentally through the problejns. That is a skill 
each of you nust continue to acquire" 



b} Coiii^p eiisat 1, gp 

The iiBhageMnt of clas^ participation resolves around 
the teacher, Ifar I a, who decides either who goes to the board or 
v^ich student responds frdS her desk. In this way, it is feria 
who gives the answers to the probieae when she believes it 
opportune. HciwB»-^r, the regulation of class participation does 
not correspond to sdne uhkhbwh law. Such as JSarland demnstrated 
(1977), the principle of Co^HBttsat^on "represents an attea^it on 
the i>art of the teacher to discrisdnate between the tinid, the 
introverted, the less skilled and/or the culturally 
disadvantaged" (Clark and linger, 1979, p. 253), This principle 
also is present in the study of oiir teacher wSien she aff iriiB: 

"i tay to ask qu^tioi^; ndrnally I ask thc^ which 
I Iteiieve lave aore difficulty^ right?,., not thcee 
who BTB more easily distracted or those f C3r whom 
it tadtcss inore effort. I also qu^tion_ those who 
keep up :^ith tte nomal pace of the class^ but I 
pay i^s^ attention to then than I do to those who 
are b^ind*. 



c) Stiidents seatj ngs 

The stuc^nts & Itaria's class have assigned s^ts. It is 
the teacher who decides where the students sit and when change are 
made. Bach month routine]^ brings aboat a change in the seats* in a 
way that those yiho sat up front one Son ch are assigned to the back 
another month, and viceversa, ICaria wrote in her Journal: 
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""IJjpQii entering class, tKe girls had been arranged 
differently*, the ones at the back, which have been 
less controlled and are less knbmi, have been moved 
to thei front, and thc^e in the front are in the 
back". 

In this way, the seating change repr^ents a behavior 
cdntrol aethcxl for the teacher. The distance, between each student's 
desk in relation to the teacher's desk cbnf Iras a direct 
prppKDrtipiial relatibop to the teacher's control over the students. 
This factor is proved when Haria records in her Journal: 

"It is neccesary to change this girl to another 
seat becaii^ at the back of the class it is not 
easy to control her". 

The students in Itaria's cla^ are seatled in paire.In 
this iaatiner, the lairing also influence the achievement of the 
students, according to the teacher of our study: 

•h^h^e girls' attention and achievCTent have 

decreased since they have been ^^t^ tc^eth^ at 

the back^ I belive it would be convenient to 
separate them..." 



4, Case Two 



4.1. Introdqcttoa 



Cannen is a 35 year old teacher with 13 yeare teaching 
experience, ^e has participated in teacher improvement worSshops 
and has completed three years of theolo^. the school where she has 
been contracted for seven yeairs is a cooperative private schooL. The 
school is located in a lower class neighborhood in Granada. There 
are preschool, elCTentary and special education elates . 

the class in which we observed Carmen was sixth grade^ 
where she teacht^ both aiath and religion. The group of students is 
numerot^: 49. The group is basically heterq^eneus formed by 
fiidvanced, rep«2tting and s^Jiother group of students integrated in the 
class which form part of the "Aulas Int^jradas'** 



* The '•Aulas Int^pradas" Is a^>aiiisL Special Education Group which 
streamlines borderlines especial education students into the normal 
classroom. 
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The saattk class taught hf Carnexi is held in an assembly 

toil on tluB firet floor, which is also used^ a library durii^ 
others hours. In spite of the dimension of the hall, there is not 
nuch space; six aisle of ten arn s^ts f or writing occupy the entire 
hall. A television, a fan, and a ideolc^ical school pester are the 
only decoration. 



4.2; Analysis of belief s and principle of Case Two 

nrtESAetri^ TEAefiSs. protebk ^evSg is kAtHEMAtics 

Caraen's iSh c32^ imcioi^^ a conjunction of activities 
which are systematically r^eted, ailtough ttey do not alwa^ ocxjur 

in the same m^^. these activiti^^ are: Introduction and 

explanation given by the teacher of content and problem solving 
either on the board cr individuaiiy. The teacher try to vary the 
sequence of the class to avoid mcsnotony f^ student. She says: 

*Tb avoid the mbntSt^y of correcting homework, I 
occasionally change the activity. Sometimes i asi 
them to study a concept on a certain pa^c of their 
book and invent an appropiate exercise themselves 
to practice what we have seen; or sometimes I tell 
them to note the difficulties they observe in what 
we have just done". 



In the pr^entatioh or introduction of each new content, 
Carmen iNagins by inquiring and asking what the studente might know 
about the same. Reference to real life situations is one reociurse the 
tocher utilize to give "meaning" to mathematical concepts. During 
the discussion she mak^ them see that the concepts to be studied 
have "something to dcT with their everyday lives. She wrote in her 
Journal: 

"Tbdaiy we began pur lesson with a study published 
in a newspaper about Granada's family incomes. _ I 
took special note of this order to call the 
attention of the studente to percentage problems". 

or 

"Ve are beginning a new lesson on longitude 
measurement. For this, we have begun by discussing 
about their e:Q>eriences with measurement". 



The ;Lnventton of exercise problems by the^tudente 
plays an impcnrtant role in Carmen's class because it is her way of 
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tattDwlng if the students Mve underetood a particular cdnc^t. In the 
nanner, the invention of problems provides a way to motivate 
the students with an activity they enjoy, ^e observe: 

"Sone are so motivated that it seras to be less 
than enough wOTkj they want more. Better than 
anything the^ llhe inventing and solving problems 
that other students have elaborated", 

rro know whether or not they have attaii^ the 
concept of X per one hundred, I ask students to 
pose qu<^ions to each other" 



GRGUPaG 

C^iD<^*s cls^t as we have noted earlier is very 
numerous: tl^ are 49 students of diff&en levels and capacities. 
Carmen has the ci^ divided into thr^ grouj^: one group, with the 
few students of higtor ability, an intermediate ^oup aamprlsing the 
majority of students, and one group of low level students, ^is 
student "^ouplng" is not reflected in the spatial dtetrlbution of 
the children to tte cla^, who all freely select where they sit. The 
CTistence of 1±ese dlstinc^ levels of competence between students 
obligates Carmen to carry^arious work paces. Including Individual 
rhjrthms, for distinct types of students, Thus^ one homework 
assignment or activity cm be rralj^ed with greater ease one 
group of students, but for moth^ group -namely the lowest level- 
it would be exoessiveiy elevated. Carmen wrote in her Journal about 
this question: 



"There ijs one group who has one t^e of activiti^ 
while for others I sugg^t they do ^^cises 
directed toward achieving minimal objectiv^", 

"Taiay we dedicated the cla^ to reviewing 
exercises for the most numerous group ii the class, 
the advaxic€Kl and the ihtermedient student, while 
the slowest paced and farth^t behind worked 
quietly on their assigment, Fo special seating 
arangements are made for these groups, they are all 
mixed together". 

"As we continue with new content more difficulties 
are detected because Uiere are students who are not 
following the general rhythm. Up until now the 
l^son we are studying was covered in fifth grade^ 
because almost everyone could do it well. How I 
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will have to desifpi a different program for those 
who have still not mastered the basic operations"; 

Having students of vm-ious ievete can become a probl^ 
when some students finteh their ciasswori at different tim^. 
Carmen "controls" possible distracticm by designating a time limit 
for the completion of a problem or assi^^e^t: 

"Some wish to wcsrk together, which I permit them to 
do because almost all of them take it seriously. 
Some take advantage in order not to work« which 
clearly in this case I g;ive them a determined 
amount of timei that obll^te the to work harder" 



HOMBVOHK ASSIGIKBVTS AVD THE SH7THX DP TBB STimEITS 

Carmen organizes each student's work at different 
cbmpetehce levels hj preparation and assignment of differentiate 
homework on work cards for each stUKient of the distinct groups. For 
example, when she write: 

"I prepare special work for Mtbhio, Juan y Jc^§ as 
thef will have assimilatel this mai^ial^ they can 
work on other asslghmehtsi because if I don't, they 
become bored and lose motivation". 

"I prepare a ^xocial rhythm of personal assigximents 
for Antonio, and Rafael so that they advance in the 
material that they are biehind iii". 



The work rhythm realized by each student is established 
by the teacher as well as the student. Carmen insists in her class 
that each person should keep a record of the prdbl^is thay have the 
most difficulty with, so that the students then^lves may solicit 
^tra classwork, in order to master that particular content. Carmen 
says in one Journal the following statement: 



"i frequently insist that the students keep a 
record of their activities, taking notes and 
indicating thc^e exercise where th^ have 
difficulty*. 

Caiinen alows^ hor stud^ the fre^om to mark their 
own worfT®ce;^hey^ ttoKseii^es select lie number and tjrpe of 
mathematical problems they want to solve; in this way each can 
establish his/her own rhythm. Fot" Simple, she directs: 

"They can skJ^p a ^r^in numbsr of activiti^ 
and/or work more in other. Tliey have the freedom to 
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fix the work to be cdinpleted each day. They covct- 
the content in a iatjch shorter time span than it 
would take ne to determine for them*. 

i^Sem^ nr practice 

Through analysis of the jburhals, Interviews and 

ol^^TTOticms of Carmen's classes, we are able to identify certain 
*principira in practice" of ^rmen. In general, these piinciples 
coincide with thc^ that Karland Q977> and Conere (1978) 
identified, T&gr r^r^sent the teacher behavior and thought stAem^ 
whicA guide tte trac practice of teaching in proportion to a 

certain rationality and normality. The principles that we have 
identify are the following: 

a> Gtmpensatlnr^ 

The^ ramp^^tion principle refers to the teacher's 
t^dency to he^ and dedirate^^ m attention to those students whom 
need some spectei attention. This principle is perceived in Carmen's 
class, as can be noted in her Journal: 

"•...^prciiiiy^jttose wl^m I see as more problematic, 
I make an effort to be near them, or know how they 
will react". 

"Ky intentim today iq motivate everyone^ but 
esprclally those which for one reason or another 
are behind". 

b> Supr^s ten of ^jottgri^ 

The teachers stuped by liarlBnd and Conners showed a 
tendency hat to present or make public their emotions or sentiments 
in class. Carmen likewise assumes ttis principle so that she 
presents herself to her students as a balanced pereon, someone who 
does not undei^d mood changes: 

"I try to maintain the same equilibriim alvmys, 
even though something mi^t preoccupy me ot- if I 
havent slept well. Yes, I str^e to Mintein the 
seune equilibrium; in other words, that the children 
one day don't see me as exhub^rant, and another day 
disheartened. I think it is important that ^ey 
always see me as the same". 
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c> Indulgencg 



4 tliird_ principle, in practice by the teachers is 
indulgence. This refers to _ the tendency they have to i^ore 
discipline problem cr^ti^ students who need sone type of 

special attention. Carneh also appll^ this principle in her 
teaching practice, in a way that cm occasion she does not call 
attention to the students behavior if they have special problem , or 
because she understands to do so cdtild cr^te even greater problems. 
We have founded this principle, for ezemple in the next statement: 



•^here are times I see them and let them get away 
with it. It depends, because there are times when I 
^ <^^^ them down it will cause a 
greater prabl^ because 1 know there has been some 
type of conflict". 

d) Progressive checking 

^^sachCT^ verify the student's progr^s by knowing 

the problCTis J^ey may ^ind aid i5_thls way they needs of each 

stuctent. The t^ch^ of stady CTplcgjei Jiils^ principle with 

mazited seriousness. She reco rds the progr^s^ of rach students 
noting the "tes"!^ results, pCTsqnal woiic completed and class 
participation. Specifically, she said: 

"I have a p^^onal i^d^ card divided into three 
I>arts: one refers to the quizzes we compiete as a 
classy another oh whi(& I make nfjtes about their 
class participation^ aikd aiiother w^ more or li^s 
indicated their effort. I normally dp this _ about 
every three lessons^ depehdiiig upon the difficulty 
they may have. 1 call them up one jjne to my 
desk, they show me their notebooks and 1 see what 
they have completed". 

Tochers i apcdrdlng to a study by Cdnners, attempt to 
present themselves to their students as someone whom they can 
confide ihi^ soii^he who will help them leariii amd some who 
maintajjis plesbsahtheBs in the class and good relations with each of 
them. The teachers are friends before th^ are authority figures, 
This is the concept that Carmen has as her role as teacher. She 
affirms that: 

"Once I get to know them (the studente) I try to 
put myself by their side, in some mannas when 
speaking with them 1 try to make them see 1 am 
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inter^ted In them, ttet i*m^ot against thea, but 
tMt if they do a little work i will bear if in 
mind more than any other thiiigs..." 



f > IndiyidaaMz^ ^ttent4^ 

_ _ One of Camen's practical principle Includes 

individualizel attention of the students. ?e ^n ^teerve through 
this principle that the teacher of our stu^ at all tin^ strives to 
know hyer students: their pereonallty, their favorite ganes^ or sports 
etc. This serves to make the students r^li^ that she does not 
ignore them as Individuals. She verifies this when she comments: 

"...for more than aany other reason, i do it so that 
thef do hot pass unnoticed; so they know that I am 
very aware of then * that I realize their activities, 
what thegr do, how they move...". 

The individualized attention principle derives from the 
type of reinforcement that the teacher supplies to ^ch student be 
distinct. For example one day she brought stamped pictures to school 
to exchange with a student who collects them. For the teacher, 
individualizing also motivates each student to be him or herself. 
She observe: 

"Books bore Antonio, but it is not difficult to 
motivate him. It is enough for him to know that I 
need his service or assistance. In this way he 
/eels cdnfortable and works'". 



g> Intrinsi c Hotlvatlon 



One final principle we have identified in the teacher of 

omr study is her tendency to try to mcitivate students by cxirrecting 
math CTsrcls^. In this way, she assigns each stiideht problems at 
lie level of difficullrf which they are capable of completing. More 
specif iCTliy, ste mak^ the students complete relatively easy 
problems so titot they will do them well, and thus be motivated to 
try other more complicated on&j. She affirms that: 

""JE nate the most of the fact that Rafael has 
worked diligently on his exercises which I know he 
can do to stimulate him" 



"Pedro went to the^board to explain a problem. I 
will take his efforts into account and invite him 
to go other times, procmrii^ that he does problems 
which I know that he understand well" 
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5* Discussion 



The two cases described above cprreepond to two 
teoLchers wlid teach the ^ne subject-natter ^ at the same level , and 
at the sane t^pe oi private school. However^ the description of both 
cases shows that there exist dlfferenbes tetw^h tl^ J^llefs and 
theories of both teachers* ¥e agree with Felman aiid Floden when 
they afflrn that there are not a unique "culture of teaching" 
(Felsaii-lemser and Floden, X986). 

/^^^ analysis of the ob^ervatlonsy Journals and 
Intervlef^ deaonstrate that the teacher In the first case -Jtaria- 
holds a c^c^ptlon of teaching natheiBatlcs centered on the material, 
i^^^nt, as she teaches. Her c1a?=gses have a structure which 
systematic^ly repeats ll^lf , and whc^e objective Is the studisnt to 
obtain math^atlc^l concepts and iiastex- the skill of reasoning 
l^irally . achlevt^ ^7 haying the students resolve their 

probl^Sy whi^e correction acquire routine as c^stabli^hed by 
teiidiardt a985>. 



the control and pmrag^ent of the pl??s involve around 
Itarfa; she tte one with "power" to direct discussions, oDrrect the 

coMunlcatlon In feria's class Is unldh-ectloiial, in a way In which 
all coBEKiunlcations goes through the teacher. 

On the contrary y Arisen conceives teaching mathenatics 
as a measure "centered on the students", the attention given to the 
students,^© S _^p^^ jLn Figure 1, ^^o^trates t_h^_^^^ 
instructicmai strategy ^^ii ^ ^ ^tsnSi^^^i wj^ evQ^t^tiaa 
of the students. & spite of the elevated number of students in 
Carmen's class -49- she takes the time to know ^ist the student 
know about the content to be tau^t, in such a way that it will be 
more "significant". In this way^ Carmen ^ouj^ her students into 
three levels according to their capabilitl^y which detennines that 
the rhythm of teaching will not be homogeneous for all of the 
students. 

Students grouping Is a variable which is hot present in 
Haria's class, whose students all follow the same rhythm, and thi^ 
share the same level of learning. Maria assumes that the teacher has 
the r^pbhslblllty to make the students learn. This responsibility 
determines, according to her own belief, that she also assumes all 
the authority in the cla^. Vhat's more, this authority Is explicit 
and patent in the bbs^rvation. of her class, the students pay 
attehtibn and know _ that it js the teacher who giv^ the world for 
InterventiohL she dictate the problems and ex^x:ls^; she is ti:e 
one who determines the rhythm of teachii^i she evaluates; she 
decides where the students sit, etc. 
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FIGCEB 1 



K&RIA 



CARIIEI 



Focuses on the content 



Focuses on the students 



Ctoly one class rhytkm exists, 
which is decided by the teacher 

The class is as or:e unique 
group 



Clasis control and isanagement 
are e^licit 

The teacher assigns seats 



Various learning rhythms 
according to groupii^ 

The cla^ is divided Into 
three levels according to 
capability 

Class control and JBanageiaent 
are in^licit 

The students choose their 
seats 



Evaluation is suBraative, 
according to tests and done 
by the teacher 



Evaluation is fbrmtive; 
progress is checked pro- 
gressively, and the students 
can evaluate theiiselves 



32 students in class 



49 students in class 



The authortty in Carmen's cla^ ±3 apparently more 

^3 _P^?"^^_®??^__^*?^^^ to decide his/her own rhythm of 
learning, so that rach controls his/her own achievement. 



y?_^^ ^^®_P^^^^^®_J?'°_?*y]!^_R^__*^^^^S which derive 

from Iwq then^i^ or j^imo^-ULons ataut tra^ 

inwhich neitter gf tte traci^^ iranjb^^t to an splteit f arm, 

deduced from qte^ryatlOT ^ the axmlji^ts of the tracho^' 

reflections. These th«^i^ OTrform to tte beliefs the tea^chere have 
towards the content, tbB students, the class rhythm, management, and 
evaluation*. 

Carmen's principle in practice dent^trarte a greatex^ 
prec3Cupation for the studente, in the sense Jb]^ she thinks of them 
as more than just students, as pereo^. Aside from the pr^ciple 
identified by Harland (1977) and Conners (i978> we have identified 
two of Caraen's principle, which are pezSsbnailzation and intrinsic 
motivation. Both principles confirm our affirmation in respect to 
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the Impiictt theOTl^ of -ttte^to students in a 

great neastrre. The persqnailzatipn pilrciple is no"tt more but a 
need the teacher perceivf- as to know each of her students 
Individually. 6nce she a^iere^ -ttte, she treats^ rach one individually 
as she knows what weak Points each one has; jn otha* wprcte , how she 
can motivate thesi. In sose cases it is a game, a sport, boo^, etCv 
That ihfariBation Is used by the teacfa^ to implicate each student in 
the teaching of mathenatic^. 

A second principle we ]^e IdeSSie^ Jb^ emiCT ^ 
intrinsic ncrbivation. Through this principle we observe the tendency 
of the teachejr to propose each of lie students solve problems 
according to the difficulty each thinks he is capable of completing- 
In this_ way^ correct completion of an exercise or problem functions 
as an element of motivation for student. 
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